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REFERENCE:

CALCULATIONS ARE PREPARED IN ACCORDANCE WITH THE FOLLOWING
CODES OF PRACTICE:

BS 5268 [TIMBER SC3 GRADE]
CODE OF PRACTICE FOR USE OF TIMBER

BS 648 [WEIGHT OF BUILDING MATERIAL]
CODE OF PRACTICE FOR BUILDING MATERIAL

BS 5950 PART 1 —-2000
STRUCTURAL USE OF STEELWORK IN BUILDING

BS 5628 PART 1 — 1992
CODE OF PRACTICE FOR USE OF MASONRY

BS 6399 PART 1 - 1996
LOADING FOR BUILDINGS
[DEAD AND IMPOSED LOADS]

BS 6399 PART 3 - 1988 LOADING FOR BUILDINGS
[IMPOSED ROOF LOAD]

SPAN TABLES FOR SOLID TIMBER MEMBERS IN FLOORS, CEILINGS AND ROOFS
FOR DWELLINGS --TRADA 2004
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LOAD CALCULATIONS:
FLAT ROOF
DEAD LOAD (kN/m?) LIVE LOAD (kN/m?)
PLASTER BOARD 0.12 SNOW & REPAIR ACCESS = 0.75 kN/m?
JOIST 0.18 -
FELT 0.15 -
CHIPPINGS 0.24 -
BOARDING 0.12 -
TOTAL 0.81 kKN/m’ 0.75 kKN/m?
PITCHED ROOF
DEAD LOAD (kN/m?) LIVE LOAD (kN/m?)
RAFTERS 0.12 SNOW & REPAIR ACCESS = 0.75 kN
/m2
BATTENS 0.04 -
FELT 0.05 -
TILES 0.68 -
0.89 (On Slope) -
0.89 / Cos 45 Degrees -
=1.26 (On Plan) 0.75 KN/m?
TOTAL e
FLOOR
DEAD LOAD (kN/m?) LIVE LOAD (kN/m?)
CEILING 0.15 IMPOSED = 1.50 kN /m2
JOIST 0.15 -
BOARDING 0.20 -

TOTAL 0.50 kN/m’ 1.50 KN/m?




CEILING

CEILING

TOTAL

BRICK WORK

BRICKS

TOTAL

BLOCK WORK

BLOCKS

TOTAL

INTERNAL STUDDING

PLASTER BOARD
STUD

TOTAL
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DEAD LOAD (kN/m?)

DEAD LOAD (kN/m?)

0.04
0.68

LIVE LOAD (kN/m?)
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EXTERNAL STUDDING
DEAD LOAD (kN/m?) LIVE LOAD (kN/m?)

PLASTER BOARD 0.12 -
TILING 0.68 -
FELT 0.05 -
BATTENS 0.04 -
STUD 0.12 -
TOTAL 1.01 KN/m? -

GENERAL AND SAFETY NOTES:

1. All dimensions, setting out and levels are to be verified on site with the architect prior to the
commencement of any site work.

2. Building control approval must be obtained prior to the commencement of building works.

3.The contractor shall be responsible for and must take all necessary precautions to ensure the
stability of the existing structure and earthworks on adjoining sites during the course of the
contract.

4 .Materials and constructions are to be in accordance with the relevant British Standards and Codes
of Practice.

5.Any services or drainage which pass through the foundation are to be encased in a flexible sleeve.

6.The dimensions of all steel sections required should be measured on site by the client (or their
representative contractor or steelwork fabricator). All Steel Beams to have minimum of 1/2hr Fire
Resistance via ‘Nullifire’ Paint or 19mm Gyproc Plank tied with 1.6mm wire binding@ 100mm c/c
and finished in Carlite Bonding 16mm thick.

7. It is the responsibility of the Client / Contractor to notify the designer of any discrepancies.

8. Note that all steel (Sizes & Quantity) shown on the drawings are should be checked prior to
ordering any material.

9. Structural Drawings provided here are based on architectural drawings and site survey therefore
are indicative only and are NOT TO SCALE.

10. All existing foundations and lintels to be exposed and to be checked for adequacy by Builder /
Building Control Officer and or replaced if necessary.

11. Depth of all footings is to be approved by the local building inspector. Minimum of 1 m deep,
advise engineer if footings are located within 30m of large trees or hedges. Also notify if water is

struck, tree roots are found or clay soil appears very dry and brittle.
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LOAD CALCULATIONS FOR ROOF BEAM (RB):

CLEAR SPAN OF THE ROOF BEAM (RB) = 5450mm

LOADING:

DEAD LOAD ON ROOF BEAM (RB):

PITCHED ROOF = 1.26 kN/m” x SPAN OF ROOF IN MTS.
=1.26 kN/m* x 1.5m
= 1.89 kN/m

FLAT ROOF  =0.81 kN/m x SPAN OF ROOF IN MTS.
=0.81 kN/m* x 1.8m
= 1.46 kN/m

THEREFORE TOTAL DEAD LOAD ON RB =1.89 +1.46 = 3.35 kN/m.

LIVE LOAD ON ROOF BEAM (RB):

PITCHED ROOF = 0.75 kN/m* x SPAN OF ROOF IN MTS.
=0.75 kN/m* x 1.5m
=1.13 kN/m

FLAT ROOF = 0.75 kN/m” x SPAN OF ROOF IN MTS.
=0.75 kN/m* x 1.8m
=1.35 kN/m

THEREFORE TOTAL LIVE LOAD ONRB =1.13 +1.35 =2.48 kN/m




STRUCTURAL REPORT FOR ROOF BEAM (RB):
STEEL BEAM ANALYSIS & DESIGN (BS5950)

TEDDS calculation version 1.0.05

mm | 5450
A

Unfactored Loads

Self weight included

3350 [IDead [limposed
0.0 Je=
mm | 5450 |
A 1 B
5.198 Load Envelope - Combination 1
0.0
mm | 5450 |
A 1 B

Load Combination 1 (shown in proportion

mm | 5450
A 1
KNm Bending Moment Envelope
0.0 s=
19.298 193
mm | 5450 |
A 1 B




kN

14.164 142

Shear Force Envelope

0.0 =

-14.164

5450

-14.2

Support conditions
Support A

Support B

Applied loading

Beam loads

Load combinations
Load combination 1

Analysis results

Maximum moment

Maximum moment span1

Maximum shear

Maximum shear span1

Deflection span1

Reactions at support A

Unfactored dead load reaction at support A
Reactions at support B

Unfactored dead load reaction at support B

Section details

Section type

Steel grade

From table 9: Design strength py
Thickness of element

Design strength

Modulus of elasticity

Vertically restrained

Rotationally free

Vertically restrained

Rotationally free

Dead self weight of beam x 1
Dead full UDL 3.35 kN/m
Live full UDL 2.5 kN/m

Support A

Span 1

Support B

Mmax = 19.3 KNm
Ms1_max = 19.3 KNm
Vimax = 14.2 kKN
Vsi_max = 14.2 KN
8s1_max = 9.4 mm
RA_max = 14.2 kN
RA_Dead =10.1 kN
RB_max = 14.2 kN
RB_Dead =10.1 kN

UC 152x152x37
S355

max(T, t) = 11.5 mm

py = 355 N/mm?
E = 205000 N/mm?

Dead x 1.40
Imposed x 1.60
Dead x 1.40
Imposed x 1.60
Dead x 1.40
Imposed x 1.60

Mmin = 0 kNm
Ms1_min = 0 kNm
Vimin = -14.2 kN

Vs‘]_min = '14.2 kN
651_min = 2.7)(10-15 mm
RA_min = 14.2 kN

RB_min = 14.2 kN
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Lateral restraint

Effective length factors

Effective length factor in major axis

Effective length factor in minor axis

Effective length factor for lateral-torsional buckling

Classification of cross sections - Section 3.5

Internal compression parts - Table 11
Depth of section

Outstand flanges - Table 11
Width of section

Shear capacity - Section 4.2.3
Design shear force

Shear area
Design shear resistance

Moment capacity - Section 4.2.5
Design bending moment

Moment capacity - Section 4.2.5
Moment capacity low shear - cl.4.2.5.2

154.4 »|

Span 1 has lateral restraint at supports only

Kx=1.00
K, = 1.00
KLT.A =1.00
Kire =1.00

¢ = [275 N/mm?/ p,] = 0.88

d=123.6 mm
d/t=176xe<=80x¢ Class 1 plastic

b=B/2=77.2mm
b/T=76xe<=9x¢ Class 1 plastic
Section is class 1 plastic

Fy = max(abs(Vimax), abs(Vmin)) = 14.2 kN
d/t<70x¢
Web does not need to be checked for shear buckling
A, =t x D = 1294 mm?
P, =0.6 x py x A, = 275.7 kN
PASS - Design shear resistance exceeds design shear force

M = max(abs(Ms1_max), abs(Ms1_min)) = 19.3 KNm

Me = Min(py x S 1.2 x Py x Ze) = 109.6 KNm

Effective length for lateral-torsional buckling - Section 4.3.5

Effective length for lateral torsional buckling
Slenderness ratio

Equivalent slenderness - Section 4.3.6.7

Buckling parameter
Torsional index

Le = 1.0 x Lgs = 5450 mm
A = Le / ryy = 140.761

u=0.848
x=13.334




Slenderness factor v=1/[1+0.05x (A /x)7** =0.625

Ratio - ¢l.4.3.6.9 Bw = 1.000
Equivalent slenderness - cl.4.3.6.7 AT = U XV x A x V[pw] = 74.567
Limiting slenderness - Annex B.2.2 Ao=0.4x (i®xE/ py)o'5 =30.198

ALt > Ao - Allowance should be made for lateral-torsional buckling

Bending strength - Section 4.3.6.5

Robertson constant out=7.0
Perry factor nur = max(owr x (AT - ALo) / 1000, 0) = 0.311
Euler stress PE = m x E / Ar? = 363.9 N/mm?
oL = (py + (it + 1) x pe) / 2 = 415.9 N/mm?
Bending strength - Annex B.2.1 Pb = Pe x Py / (¢ut + (¢LT2 - PE X py)o's) = 206.6 N/mm?
Equivalent uniform moment factor - Section 4.3.6.6
Moment at quarter point of segment Mz = 14.5 KNm
Moment at centre-line of segment Mz =19.3 kKNm
Moment at three quarter point of segment Ms = 14.5 KNm
Maximum moment in segment Mabs = 19.3 kNm

Equivalent uniform moment factor for lateral-torsional buckling
mrt = max(0.2 + (0.15 x Mz + 0.5 x M3 + 0.15 x My) / Mabs, 0.44) = 0.925

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment Mb = pb x Sxx = 63.8 KNm
Mb / myt = 69 kNm
PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 2.5.2
Consider deflection due to dead, imposed and live loads
Limiting deflection 8iim = Ls1 /360 = 15.1 mm
Maximum deflection span 1 8 = max(abs(dmax), abs(dmin)) = 9.412 mm
PASS - Maximum deflection does not exceed deflection limit
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LOAD CALCULATIONS FOR STAIR TRIMMER 1 & 2:

CLEAR SPAN OF STAIR TIMMER 1 & 2 = 1200mm

LOADING:

DEAD LOAD ON STAIR TRIMMER 1 & 2:

TIMBER FLOOR = 0.50 kN/m? x SPAN OF FLOOR IN MTS.
= 0.50 kKN/m? x 2.00m
= 1.00 kN/m
STUD WORK = 0.50 kN /m? x HEIGHT OF STUD PARTITION IN MTS.
(100mm)
=0.50 kKN /m* x 2.3m
=1.15kN/m

THEREFORE TOTAL DEAD LOAD ON STAIR TRIMMER 1 =1.00 +1.15=2.15 kN/m

LIVE LOAD ON STAIR TRIMMER 1 & 2:

TIMBER FLOOR = 1.5 kN/m? x SPAN OF FLOOR IN MTS.
= 1.5 kN/m’ x 2.00m
=13.00 kN/m

THEREFORE TOTAL LIVE LOAD ON TRIMMER 1= 3.00 kN/m

STRUCTURAL REPORT FOR STAIR TRIMMER 1 & 2:




Analysis for a simply-supported single-span timber beam to BS 5268

Span length & partial factors for loading

TEDDS calculation version 1.0.02

Span Factors for moments & forces Factors for deflection
(mm) Ytd ¥ Yw Ydd Yei Yw
1200 1.00 1.00 1.00 1.00 1.00 1.00
Loading data (unfactored)
Ref. Category Type Load Position Load Position
kN/m mm kN/m mm
1 "Dead" UDL 2.2 0 - 1200
2 "Imposed” uDL 3.0 0 - 1200
Analysis results - entire span
Ra Ry \ M Deflection: SEI
kN (fac) kN (fac) kN (fac) kNm (fac) | Sense kNm?® | Direction
3.1 3.1 3.1 0.9 | "sagging" 014 | "Down"
Unfactored support reactions
Support A Dead load -1.3 kN Live load -1.8 kN Wind load 0.0 kN
Support B Dead load -1.3 kN

Live load -1.8 kN

BeamLoads

Wind load 0.0 kN

5.150

Load Envelope - Combination 1

0.0

mm |

1200

kNm

Bending Moment - Combination 1

0.927

mm |

0.9
1200




KN Shear Force - Combination 1

3.090 81

0.0 j=

-3.090 31
mm | 1200 |
A

Member design checks for a simply-supported single-span timber beam to BS 5268

Timber member design BS 5268-2:2002

Summary of results
Section size D =150 mm B =100 mm A= 15000 mm?
Section properties (x-x) lx = 28125000 mm* Z = 375000 mm° = 43.3 mm
(y-y) |ly=12500000 mm*  Z, = 250000 mm° ryy = 28.9 mm
Grade "c24" o6 = 7.90 N/ mm®
Check Stress Capacity Notes Result
Bending stress Om.a.para = I\g/ Zyx = Grm.adm para = 8.09 Moment M = 0.9 KkNm Pass
2.47 N/mm N/mm
Shear stress 2= 0.31 N/mm? Tadm = 0.71 N/mm? Shear V = 3.1 kN Pass
Deflection 8=0.6 mm 14 mm Pass
8/Ls =0.00047 0.003 Pass
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LOAD CALCULATIONS FOR STAIR TRIMMER 3:

CLEAR SPAN OF STAIR TIMMER 3 = 4800mm

LOADING:

DEAD LOAD ON STAIR TRIMMER 3:

TIMBER FLOOR = 0.50 kN/m? x SPAN OF FLOOR IN MTS.
=0.50 kKN/m? x 0.2m
=0.10 kN/m
STUD WORK = 0.5 kN/m? x HEIGHT OF STUD PARTITION IN MTS.
(100mm)
=0.5 kN/m? x 2.3m
=1.15 kN/m

THEREFORE TOTAL DEAD LOAD ON STAIR TRIMMER 3=0.10+1.15=1.25 kN/m

LIVE LOAD ON STAIR TRIMMER 3:

TIMBER FLOOR = 1.5 kN / m2 x SPAN OF FLOOR IN MTS.
= 1.5 kN/m? x 0.2m
=0.30 kKN/m

THEREFORE TOTAL LIVE LOAD ON STAIR TRIMMER 3 =0.30 kN/m

POINT LOAD FROM STAIR TRIMMER 1 =3.10 kN@1.40from L.H.S

POINT LOAD FROM STAIR TRIMMER 2 =3.10 kN@3.65from L.H.S

POINT LOAD FROM LOFT BEAM., LB1 = 11.80 kN@?2.45from L.H.S




STRUCTURAL REPORT FOR STAIR TRIMMER 3:
STEEL BEAM ANALYSIS & DESIGN (BS5950)

TEDDS calculation version 1.0.05

e 2
mm | 4800 |
A 1 B
Unfactored Loads Self weight included

11.800 [Opead [dimposed

mm | 4800 |
A 1 B

Load Envelope - Combination 1

16.520
| |
0.0 I * * L
mm | 4800 |
A 1 B

Imposed

Load Combination 1 |shown in iroionionl

4800
1

Dead

>— Dy ] —
wl— P ) —

Bending Moment Envelope

kNm
0.0 &= N
> 9.7
31.837 378
mm | 4800 |




KN 17.6

Shear Force Envelope

17,620 145
!_\\\7‘7

0.0+

-18.417
mm |

— ]

-18.4
4800 J

Support conditions
Support A

Support B

Applied loading

Beam loads

Load combinations
Load combination 1

Analysis results

Maximum moment

Maximum moment span1

Maximum shear

Maximum shear span1

Deflection span1

Reactions at support A

Unfactored dead load reaction at support A
Reactions at support B

Unfactored dead load reaction at support B

Section details

Section type

Steel grade

From table 9: Design strength py
Thickness of element

Design strength

Modulus of elasticity

1 B

Vertically restrained
Rotationally free
Vertically restrained
Rotationally free

Dead self weight of beam x 1

Dead full UDL 1.25 kN/m

Live full UDL 0.3 kN/m

Dead point load 3.1 kN at 1400 mm
Dead point load 3.1 kN at 3650 mm
Dead point load 11.8 kN at 2450 mm

Support A Dead x 1.40
Imposed x 1.60
Span 1 Dead x 1.40
Imposed x 1.60
Support B Dead x 1.40
Imposed x 1.60
max = 31.8 KNm Mpmin = 0 KNm
Ms1_max = 31.8 kNm Ms1_min = 0 KNm
Vimax = 17.6 kN Vinin = -18.4 kN

Vs1_max = 17.6 kN
8s1_max = 10.7 mm

Vs‘]_min = '18.4 kN
Ss1_min = 3.7x107"* mm

Ra_max = 17.6 kN Ra_min = 17.6 kN
RA_Dead =12.6 kN
RB_max = 18.4 kN RB_min = 18.4 kN

RB_Dead =13.2 kN

UC 152x152x37
S§355

max(T, t) = 11.5 mm
py = 355 N/mm?
E = 205000 N/mm?
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Lateral restraint

Effective length factors

Effective length factor in major axis

Effective length factor in minor axis

Effective length factor for lateral-torsional buckling

Classification of cross sections - Section 3.5

Internal compression parts - Table 11
Depth of section

Outstand flanges - Table 11
Width of section

Shear capacity - Section 4.2.3
Design shear force

Shear area
Design shear resistance

Moment capacity - Section 4.2.5
Design bending moment

Moment capacity - Section 4.2.5
Moment capacity low shear - cl.4.2.5.2

Span 1 has lateral restraint at supports only

Kx=1.00
K, = 1.00
KLT.A =1.00
KLT.B =1.00

¢ = \[275 N/mm?® / p;] = 0.88

d=123.6 mm
d/t=176xe<=80x¢ Class 1 plastic

b=B/2=77.2mm
b/T=76xe<=9x¢ Class 1 plastic
Section is class 1 plastic

Fv = max(abs(Vmax), abs(Vmin)) = 18.4 kN
d/t<70x¢
Web does not need to be checked for shear buckling
A, =tx D = 1294 mm’
P, =0.6 x py x A, = 275.7 kN
PASS - Design shear resistance exceeds design shear force

M = max(abs(Ms1_max), abs(Ms1_min)) = 31.8 kNm

Me = min(py x S 1.2 x Py x Zy) = 109.6 kNm

Effective length for lateral-torsional buckling - Section 4.3.5

Effective length for lateral torsional buckling
Slenderness ratio

Equivalent slenderness - Section 4.3.6.7
Buckling parameter
Torsional index

Le =1.0 x Lsy = 4800 mm
A =Le/ry=123.973

u=0.848
x=13.334




Slenderness factor v=1/[1+0.05x (A /x)%** =0.658

Ratio - ¢l.4.3.6.9 Bw = 1.000
Equivalent slenderness - cl.4.3.6.7 ALT = U x V x A x V[pw] = 69.230
Limiting slenderness - Annex B.2.2 Ao=0.4x (i®xE/ py)o'5 =30.198

ALt > Ao - Allowance should be made for lateral-torsional buckling

Bending strength - Section 4.3.6.5

Robertson constant out=7.0
Perry factor nur = max(owr x (AT - o) / 1000, 0) = 0.273
Euler stress PE = m x E / At = 4221 N/mm?
oL = (py + (it + 1) x pe) / 2 = 446.2 N/mm?
Bending strength - Annex B.2.1 Pb = Pe x Py / (¢ut + (¢LT2 - PE X py)o's) = 224.3 N/mm?
Equivalent uniform moment factor - Section 4.3.6.6
Moment at quarter point of segment Mz =19.5 KkKNm
Moment at centre-line of segment Ms = 31.4 KNm
Moment at three quarter point of segment Ms = 20.3 KNm
Maximum moment in segment Mabs = 31.8 kNm

Equivalent uniform moment factor for lateral-torsional buckling
mr7 = max(0.2 + (0.15 x Mz + 0.5 x M3 + 0.15 x My) / Mabs, 0.44) = 0.881

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment Mb = pb x Sxx = 69.2 KNm
Mb / myt = 78.6 KNm
PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 2.5.2
Consider deflection due to dead, imposed and live loads
Limiting deflection 8iim = Ls1 /360 = 13.3 mm
Maximum deflection span 1 8 = max(abs(dmax), abs(dmin)) = 10.725 mm
PASS - Maximum deflection does not exceed deflection limit
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LOAD CALCULATIONS FOR 100 mm STEEL POST (SHS):

Try 100x100x5mm Steel Posts (SHS)
Length of Steel Post = 2600mm
Grade of Steel = “S355”

Load from Roof Beam = 25.00 kN




STRUCTURAL REPORT FOR 100mm STEEL POST (SHS):

STEEL MEMBER DESIGN TO BS5950: PART 1: 2000

Member design checks for a steel member to BS 5950:2000

Section properties

Try SHS 100x100x5.0 section.

D=100mm B=100mm T=t=5.0mm Ag=A=18.7cm2
dx=D-3xt=850mm by=B-3xt=850mm by=dx dy=bx
Ay=AxD/(D+B)=94cm*> A,=AxB/(D+B)=9.4cm’
k=279 cm* 1,=279cm® r,=3.86cm r,=3.86cm

S«=66.4cm’> S,=66.4cm’ Z,=559cm’ Z,= 55.9cm’
du=Aw/(2xt)=937mm dy=Ay/(2xt)=93.7mm
Swx=2xtxdy’/4=21.9cm® S, =2xtxdw/4=21.9cm’

Strut curve (a) for x-axis and y-axis. (Tables 23 & 24) z1=5/3 z,=5/3

Steel grade "S355" py = 355 N/mm? Pw=py €=(275 N/mm? / py)=0.880 K.=1.1
Cl.3.1.1&34.3
Geometry
Member has no intermediate restraint.
L =2600 mm
Buckling: Restraint: End 1: End 2:
Normal to x-axis Position X X
Direction
Normal to y-axis Position X X
Direction
For strut buckling normal to x-axis Kx=1.00 Lgx=2600 mm
For strut buckling normal to y-axis Ky, =1.00  Lgy, =2600 mm
Cl.435&4.7.3

Loading

Internal forces & moments on member under factored loading for uls design:
Fi=0kN F.;=25.00kN n=F./(Axpy)=0.038

Fvx = 0 kN

Fvw =0kN

Mx =0 kNm

My = 0 kNm

Section classification

by/t=17.0 dx/t=17.0 b,/t=17.0 dy/t=17.0
rix = min( 1.0, max(-1.0, Fc/ (2 x dxx t x pyw ) ) ) = 0.083
riy =min( 1.0, max(-1.0, Fc/ (2 x dyx t x pyw ) ) ) = 0.083
ra=Fc/ (Agx pyw)=0.038

Section classification is Plastic
Cl.35.1-355




Compression resistance - strut buckling about x-axis

Fc=25.0 kN

Strut curve (a) applies

dx=(pyt(Mx+1)xpex)/2
chzAxpcx=520.8 kN

Pex = 278 N/mm?

Lex=2.60 m Ay =Lex/rx=67
ho= 0.2 x( 7 x Essgs0 / py )0'5 =15
1x = max( 0, axx (Ax-Xo )/ 1000 ) = 0.104

ax=2.0
Pex = 1 x Essos0/ A’ = 446 N/mm?

Pox = Pex X Py / (dx + (Ox° - Pex x Py )>° ) = 278 N/mm?

Compression resistance - strut buckling about y axis

Fc=25.0 kN

Strut curve (a) applies

dy=(py+(my+1)xpey)/2

Pcy = A X pcy = 520.8 kN

Results summary

Ley=2.60m Ay =Lg /1y =67
A= 0.2 x (n° x Essoso/ py )>° =15
ny =max( 0, ay x (A - %o )/ 1000 ) = 0.104

ay=2.0

Pey = 1° x Essos0/ A,° = 446 N/mm?

Check F. <P.x Pass - Compression

Slenderness less than 180

Poy = Pey X Py / (dy + ( ¢y2 - Pey X Py )% ) = 278 N/mm?

Cl. 4.7.4 & Annex C

Check F. <P, Pass - Compression

Slenderness less than 180

Cl.4.7.4 & Annex C

Summary of results

Material Grade = "S355" py = 355 N/mm?

Section "SHS 100x100x5.0" Classification "Plastic"

Check Load Capacity Notes Result

Strut buckling (x-axis) Fc=25.0 kN Pcex = 520.8 kN Lex=2.6 m Pass
Slenderness < 180

Strut buckling (y-axis) Fc=25.0 kN Py = 520.8 kN Ley=2.6m Pass
Slenderness < 180
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LOAD CALCULATIONS FOR LOFT BEAM (LB1):

CLEAR SPAN OF THE LOFT BEAM (LB1) = 4500mm
LOADING:

DEAD LOAD ON LOFT BEAM (LB1):

TIMBER FLOOR = 0.50 kN/m? x SPAN OF FLOOR IN MTS.
=0.50 kN/m? x 2.5m
=1.25 kN/m
STUD WORK = 0.5 kN/m? x HEIGHT OF STUD PARTITION IN MTS.
(100mm)
=0.5 kN/m? x 2.3m
= 1.15kN/m

THEREFORE TOTAL DEAD LOAD ON LB1 =1.25 +1.15 =2.40 kN/m.

LIVE LOAD ON LOFT BEAM, LB1:

TIMBER FLOOR = 1.50 kN/m? x SPAN OF FLOOR IN MTS.
= 1.5 kN/m? x 2.5m
=3.75 kN /m

THEREFORE TOTAL LIVE LOAD ON LB1 =3.75 kN/m

POINT LOAD FROM TIMBER POST = 25.00 kN@4.10m from L.H.S




STRUCTURAL REPORT FOR LOFT BEAM (LB1):

STEEL BEAM ANALYSIS & DESIGN (BS5950)

TEDDS calculation version 1.0.05

4500

25.000

[Opead [Edimposed

Unfactored Loads

Self weight included
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mm |
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35.000

1

Load Envelope - Combination 1

B
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4500
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4500
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kN 11.8

Shear Force Envelope

11.814 —

0.0

Pay

-40.591
mm |

-40.6
4500

Support conditions
Support A

Support B

Applied loading

Beam loads

Load combinations
Load combination 1

Analysis results

Maximum moment

Maximum moment span1

Maximum shear

Maximum shear span1

Deflection span1

Reactions at support A

Unfactored dead load reaction at support A
Reactions at support B

Unfactored dead load reaction at support B

Section details

Section type

Steel grade

From table 9: Design strength py
Thickness of element

Design strength

Modulus of elasticity

Vertically restrained
Rotationally free
Vertically restrained
Rotationally free

Dead self weight of beam x 1
Dead full UDL 2.4 kN/m

Live full UDL 3.75 kN/m

Dead point load 25 kN at 4100 mm

Support A Dead x 1.40
Imposed x 1.60

Span 1 Dead x 1.40
Imposed x 1.60

Support B Dead x 1.40

Imposed x 1.60

Mmax = 18 KNm Mmin = 0 KNm
Ms‘]_max = 18 kNm Ms1_min = 0 kNm
Vmax = 11.8 kN Vmin = '40.6 kN

Vst max = 11.8 kN
8s1_max = 6 mm
RA_max = 11.8 kN
RA_Dead = 8.4 kN
Re_max = 40.6 kN
RB_Dead =29 kN

UC 152x152x37
S355

max(T, t) = 11.5 mm

py = 355 N/mm?

E = 205000 N/mm?>

Vet_min = -40.6 kN
Os1_min = 0 mm
RA_min = 11.8 kN

Re_min = 40.6 kN
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Lateral restraint
Span 1 has lateral restraint at supports only

Effective length factors

Effective length factor in major axis Kx=1.00

Effective length factor in minor axis Ky =1.00

Effective length factor for lateral-torsional buckling Kira =1.00
KLT.B =1.00

Classification of cross sections - Section 3.5
¢ = \[275 N/mm?® / p;] = 0.88

Internal compression parts - Table 11

Depth of section d=123.6 mm

d/t=176xe<=80x¢ Class 1 plastic
Outstand flanges - Table 11
Width of section b=B/2=77.2mm

b/T=76xeg<=9x¢ Class 1 plastic

Shear capacity - Section 4.2.3

Section is class 1 plastic

Web does not need to be checked for shear buckling

Design shear force Fv = max(abs(Vmax), abs(Vmin)) = 40.6 kKN
d/t<70x¢

Shear area A, =t x D = 1294 mm?

Design shear resistance Py =0.6 x py x A, = 275.7 kN

PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5

Design bending moment M = max(abs(Ms1_max), abs(Ms1_min)) = 18 KNm
Moment capacity - Section 4.2.5

Moment capacity low shear - cl.4.2.5.2 Mc = min(py x Sxx, 1.2 x py x Zxx) = 109.6 KNm
Effective length for lateral-torsional buckling - Section 4.3.5

Effective length for lateral torsional buckling Le = 1.0 x Ls1 = 4500 mm

Slenderness ratio A =Le/ry=116.225

Equivalent slenderness - Section 4.3.6.7
Buckling parameter u=0.848
Torsional index x=13.334




Slenderness factor v=1/[1+0.05x (A /x)7** =0.676

Ratio - ¢l.4.3.6.9 Bw = 1.000
Equivalent slenderness - cl.4.3.6.7 ALT = U x V x A x \[pw] = 66.605
Limiting slenderness - Annex B.2.2 Ao=0.4x (i®xE/ py)o'5 =30.198

ALt > Ao - Allowance should be made for lateral-torsional buckling

Bending strength - Section 4.3.6.5

Robertson constant out=7.0
Perry factor nur = max(owr x (AT - o) / 1000, 0) = 0.255
Euler stress PE = m x E / Ar? = 456.1 N/mm?
oLt = (py + (it + 1) x pe) / 2 = 463.7 N/mm?
Bending strength - Annex B.2.1 Pb = Pe x Py / (o1 + (¢u7° - P x py)°°) = 233.3 N/mm?
Equivalent uniform moment factor - Section 4.3.6.6
Moment at quarter point of segment Mz =10.8 KNm
Moment at centre-line of segment Mz = 16.8 KNm
Moment at three quarter point of segment Ms =17.8 KNm
Maximum moment in segment Mabs = 18 KNm

Equivalent uniform moment factor for lateral-torsional buckling
mit = max(0.2 + (0.15 x Mz + 0.5 x M3 + 0.15 x Ms) / Mabs, 0.44) = 0.904

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment Mp = pp x Sxx = 72 kNm
Mb / myt = 79.7 kKNm
PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 2.5.2
Consider deflection due to dead, imposed, live and other loads
Limiting deflection 8iim = Ls1 /360 = 12.5 mm
Maximum deflection span 1 8 = max(abs(dmax), abs(dmin)) = 6.049 mm
PASS - Maximum deflection does not exceed deflection limit
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LOAD CALCULATIONS FOR LOFT BEAM (LB2):

CLEAR SPAN OF THE LOFT BEAM (LB2) = 5850mm
LOADING:

DEAD LOAD ON LOFT BEAM (LB2):

PITCHED ROOF = 1.26 kN/m* x SPAN OF ROOF IN MTS.

1.26 kKN/m* x 2.2m
= 2.77 kN/m
TIMBER FLOOR = 0.50 k kN/m? x SPAN OF FLOOR IN MTS.
=0.50 kN/m* x 1.2m
= 0.60 kN/m
STUD WORK = 0.5 kN/m? x HEIGHT OF STUD PARTITION IN MTS.
(100mm)
= 0.5 kN/m*x 1.0m
= (0.50kN/m

THEREFORE TOTAL DEAD LOAD ON LB2=2.77+ 0.60 + 0.50 = 3.87 kN/m.

LIVE LOAD ON LOFT BEAM, LB2:

PITCHED ROOF = 0.75 kN/m* x SPAN OF ROOF IN MTS.
=0.75 kKN/m” x 2.2m
= 1.65 kN/m

TIMBER FLOOR = 1.50 kN/m* x SPAN OF FLOOR IN MTS.
= 1.5kN/m*x 1.2m
=1.80 kN /m

THEREFORE TOTAL LIVE LOAD ON LLB2 =1.65 +1.80 = 3.45 kN/m

POINT LOAD FROM STAIR TRIMMER 3 = 18.50 kN@1.20m from L.H.S




STRUCTURAL REPORT FOR LOFT BEAM (LB2):
STEEL BEAM ANALYSIS & DESIGN (BS5950)

TEDDS calculation version 1.0.05

mm | 5850
A

Unfactored Loads

[Opead [Flimposed

Self weight included

18.500
0.0
mm |
25.900 Load Envelope - Combination 1
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e ———————
mm | 5850 |
1 B
KNm Bending Moment Envelope
0.0 =
43.757 38
mm | 5850 |

>




Shear Force Envelope

5850

Support conditions
Support A

Support B

Applied loading

Beam loads

Load combinations
Load combination 1

Analysis results

Maximum moment

Maximum moment span1

Maximum shear

Maximum shear span1

Deflection span1

Reactions at support A

Unfactored dead load reaction at support A
Reactions at support B

Unfactored dead load reaction at support B

Section details

Section type

Steel grade

From table 9: Design strength py
Thickness of element

Design strength

Modulus of elasticity

Vertically restrained

Rotationally free

Vertically restrained

Rotationally free

Dead self weight of beam x 1
Dead full UDL 3.87 kN/m
Live full UDL 3.45 kN/m

Dead point load 18.5 kN at 1200 mm

Support A

Span 1

Support B

Mmax = 43.8 KNm
Ms1 max = 43.8 kKNm
max = 38.3 kN
Vs1_max = 38.3 kN
Ss1_max = 11.9 mm
Ra max = 38.3 kN
RA_Dead =27.3 kN
RB_max = 23 kN
RB_Dead =16.4 kN

UC 203x203x46
S§355

max(T, t) =11.0 mm

py = 355 N/mm?
E = 205000 N/mm?>

Dead x 1.40
Imposed x 1.60
Dead x 1.40
Imposed x 1.60
Dead x 1.40
Imposed x 1.60

Mmin = 0 KNm
Ms1_min =0 kNm
Vmin = -23 kN
Vs1_min =-23 kN
8s1_min = 0 mm
Ra_min = 38.3 kN
RB_min =23 kN




|
\
| 11}e

203.2

| 11le

Lateral restraint

Effective length factors

Effective length factor in major axis

Effective length factor in minor axis

Effective length factor for lateral-torsional buckling

Classification of cross sections - Section 3.5

Internal compression parts - Table 11
Depth of section

Outstand flanges - Table 11
Width of section

Shear capacity - Section 4.2.3
Design shear force

Shear area
Design shear resistance

Moment capacity - Section 4.2.5
Design bending moment

Effective plastic modulus - Section 3.5.6
Limiting value for class 2 compact flange
Limiting value for class 3 semi-compact flange
Limiting value for class 2 compact web
Limiting value for class 3 semi-compact web
Effective plastic modulus - ¢l.3.5.6.2

203.6 >

Span 1 has lateral restraint at supports only

Kx =1.00
K, = 1.00
Kira=1.00
KLT.B =1.00

¢ =[275 N/mm?/ p,] = 0.88

d =160.8 mm
d/t=254xe<=80x¢ Class 1 plastic

b=B/2=101.8 mm
b/T=105xeg<=15x¢ Class 3 semi-compact
Section is class 3 semi-compact

Fy = max(abs(Vimax), abs(Vmin)) = 38.3 kN
d/t<70x¢
Web does not need to be checked for shear buckling
A, =tx D = 1463 mm’
Py, =0.6 x py x A, = 311.6 kN
PASS - Design shear resistance exceeds design shear force

M = max(abs(Ms1_max), abs(Ms1_min)) = 43.8 kNm

Bor = 8.801
Bar = 13.202
Bow = 88.014
Baw = 105.617

Seft = MiN(Zx + (Sxx - Zxx) x Min([((Baw / (d 7 £))* - 1) 1 ((Baw / Baw)* - V)], [(Bar/ (b/ T) - 1)1 (Bar / Bar - 1)]), Sxe) = 490411 mm®




Moment capacity - Section 4.2.5

Moment capacity low shear - cl.4.2.5.2 Mc = min(py x Sefr, 1.2 x py x Zxx) = 174.1 kNm
Effective length for lateral-torsional buckling - Section 4.3.5

Effective length for lateral torsional buckling Le = 1.0 x Ls1 = 5850 mm
Slenderness ratio A =Le/ry=113.940

Equivalent slenderness - Section 4.3.6.7

Buckling parameter u=0.847

Torsional index x=17.713

Slenderness factor v=1/[1+0.05x (A /x)]*% =0.756
Ratio - ¢l.4.3.6.9 Bw = Sefr / Sxx = 0.986

Equivalent slenderness - cl.4.3.6.7 AT = U x V x A x \[pw] = 72.355
Limiting slenderness - Annex B.2.2 Ao = 0.4 x (n x E / py)*® = 30.198

ALt > Ao - Allowance should be made for lateral-torsional buckling

Bending strength - Section 4.3.6.5

Robertson constant out=7.0
Perry factor nut = max(awt x (ALt - ALo) / 1000, 0) = 0.295
Euler stress PE = m x E / Ar? = 386.5 N/mm?
our = (py + (et + 1) x pe) / 2 = 427.8 N/mm?
Bending strength - Annex B.2.1 Pb = PE % Py / (¢LT + (¢LT2 - PE X py)o's) = 213.8 N/mm?
Equivalent uniform moment factor - Section 4.3.6.6
Moment at quarter point of segment M = 42.7 KNm
Moment at centre-line of segment Ms = 41.4 KNm
Moment at three quarter point of segment My = 27.2 KNm
Maximum moment in segment Mabs = 43.8 KNm

Equivalent uniform moment factor for lateral-torsional buckling
mit = max(0.2 + (0.15 x Mz + 0.5 x M3 + 0.15 x Mg) / Maps, 0.44) = 0.913

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment Mp = pp x Seif = 104.8 KNm
Mb / myt = 114.8 kKNm
PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 2.5.2
Consider deflection due to dead, imposed, live and other loads
Limiting deflection 8iim = Ls1/ 360 = 16.3 mm
Maximum deflection span 1 & = max(abs(dmax), abs(dmin)) = 11.861 mm
PASS - Maximum deflection does not exceed deflection limit
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LOAD CALCULATIONS FOR LOFT BEAM (LB3):

CLEAR SPAN OF THE LOFT BEAM (LB1) = 5850mm
LOADING:

DEAD LOAD ON LOFT BEAM (LB3):

TIMBER FLOOR = 0.50 kN/m? x SPAN OF FLOOR IN MTS.
= 0.50 kKN/m? x 2.00m
= 1.00 kN/m
STUD WORK = 0.5kN /m2 x HEIGHT OF STUD PARTITION IN MTS.
(100mm)
=0.5 kN/m? x 2.3m
= 1.15kN/m

THEREFORE TOTAL DEAD LOAD ON LB3 =1.00 +1.15 =2.15 kN/m.

LIVE LOAD ON LOFT BEAM, LB3:

TIMBER FLOOR = 1.50 kN/m* x SPAN OF FLOOR IN MTS.
= 1.5 kN/m? x 2.00m
=3.00 kN /m

THEREFORE TOTAL LIVE LOAD ON LB3 =3.00 kN/m

POINT LOAD FROM STAIR TRIMMER 3 = 18.50 kN@1.20m from L.H.S




STRUCTURAL REPORT FOR LOFT BEAM (LLB3):

STEEL BEAM ANALYSIS & DESIGN (BS5950)

TEDDS calculation version 1.0.05
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5850

Support conditions
Support A

Support B

Applied loading

Beam loads

Load combinations
Load combination 1

Analysis results

Maximum moment

Maximum moment span

Maximum shear

Maximum shear span1

Deflection span1

Reactions at support A

Unfactored dead load reaction at support A
Reactions at support B

Unfactored dead load reaction at support B

Section details

Section type

Steel grade

From table 9: Design strength py
Thickness of element

Design strength

Modulus of elasticity

1

B

Vertically restrained
Rotationally free
Vertically restrained
Rotationally free

Dead self weight of beam x 1

Dead full UDL 2.15 kN/m

Live full UDL 3 kN/m

Dead point load 18.5 kN at 1200 mm

Support A Dead x 1.40
Imposed x 1.60

Span 1 Dead x 1.40
Imposed x 1.60

Support B Dead x 1.40

Imposed x 1.60

Mmax = 35 KNm Mmin = 0 KNm
Ms1_max = 35 KNm Ms1_min = 0 KNm
Vmax = 31.2 kN Vmin = =16 kN
Vs1_max = 31.2 kN Vs1_min = =16 kN
8s1_max = 9.1 mm 8s1_min = 0 mm
RA_max = 31.2 kN Ra_min = 31.2 kN
RA_Dead =22.3 kN

Rs_max = 16 kN Rs_min = 16 kN

RB_Dead =11.4 kN

UC 203x203x46
S355

max(T, t) = 11.0 mm

py = 355 N/mm?

E = 205000 N/mm?
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Lateral restraint

Effective length factors

Effective length factor in major axis

Effective length factor in minor axis

Effective length factor for lateral-torsional buckling

Classification of cross sections - Section 3.5

Internal compression parts - Table 11
Depth of section

Outstand flanges - Table 11
Width of section

Shear capacity - Section 4.2.3
Design shear force

Shear area
Design shear resistance

Moment capacity - Section 4.2.5
Design bending moment

Effective plastic modulus - Section 3.5.6
Limiting value for class 2 compact flange
Limiting value for class 3 semi-compact flange
Limiting value for class 2 compact web
Limiting value for class 3 semi-compact web
Effective plastic modulus - ¢l.3.5.6.2

203.6 >

Span 1 has lateral restraint at supports only

Kx =1.00
K, = 1.00
Kira=1.00
KLT.B =1.00

¢ =[275 N/mm?/ p,] = 0.88

d =160.8 mm
d/t=254xe<=80x¢ Class 1 plastic

b=B/2=101.8 mm
b/T=105xeg<=15x¢ Class 3 semi-compact
Section is class 3 semi-compact

F, = max(abs(Vimax), abs(Vmin)) = 31.2 kN
d/t<70x¢
Web does not need to be checked for shear buckling
A, =tx D = 1463 mm’
Py, =0.6 x py x A, = 311.6 kN
PASS - Design shear resistance exceeds design shear force

M = max(abs(Ms1_max), abs(Ms1_min)) = 35 KNm

Bor = 8.801
Bar = 13.202
Bow = 88.014
Baw = 105.617

Seft = MiN(Zx + (Sxx - Zxx) x Min([((Baw / (d 7 £))* - 1) 1 ((Baw / Baw)* - V)], [(Bar/ (b/ T) - 1)1 (Bar / Bar - 1)]), Sxe) = 490411 mm®




Moment capacity - Section 4.2.5

Moment capacity low shear - cl.4.2.5.2 Mc = min(py x Sefr, 1.2 x py x Zxx) = 174.1 kNm
Effective length for lateral-torsional buckling - Section 4.3.5

Effective length for lateral torsional buckling Le = 1.0 x Ls1 = 5850 mm
Slenderness ratio A =Le/ry=113.940

Equivalent slenderness - Section 4.3.6.7

Buckling parameter u=0.847

Torsional index x=17.713

Slenderness factor v=1/[1+0.05x (A /x)]*% =0.756
Ratio - ¢l.4.3.6.9 Bw = Sefr / Sxx = 0.986

Equivalent slenderness - cl.4.3.6.7 AT = U x V x A x \[pw] = 72.355
Limiting slenderness - Annex B.2.2 Ao = 0.4 x (n x E / py)*® = 30.198

ALt > Ao - Allowance should be made for lateral-torsional buckling

Bending strength - Section 4.3.6.5

Robertson constant out=7.0
Perry factor nut = max(awt x (ALt - ALo) / 1000, 0) = 0.295
Euler stress PE = m x E / Ar? = 386.5 N/mm?
our = (py + (et + 1) x pe) / 2 = 427.8 N/mm?
Bending strength - Annex B.2.1 Pb = PE % Py / (¢LT + (¢LT2 - PE X py)o's) = 213.8 N/mm?
Equivalent uniform moment factor - Section 4.3.6.6
Moment at quarter point of segment M, = 35 kNm
Moment at centre-line of segment Mz = 31.1 KNm
Moment at three quarter point of segment Ms =19.5 kKNm
Maximum moment in segment Mabs = 35 KNm

Equivalent uniform moment factor for lateral-torsional buckling
mit = max(0.2 + (0.15 x Mz + 0.5 x M3 + 0.15 x My) / Maps, 0.44) = 0.878

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment Mp = pp x Seif = 104.8 KNm
Mb / myt = 119.4 kKNm
PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 2.5.2
Consider deflection due to dead, imposed, live and other loads
Limiting deflection 8iim = Ls1/ 360 = 16.3 mm
Maximum deflection span 1 & = max(abs(dmax), abs(dmin)) =9.072 mm
PASS - Maximum deflection does not exceed deflection limit
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LOAD CALCULATIONS FOR TIMBER FLOOR JOISTS:

SPAN OF FLOOR JOISTS = 2450mm

ASSUME FLOOR JOISTS = 50mm x 150mm

TIMBER GRADE =C24
JOISTS CENTERS =400mm
LOADING:

DEAD LOAD ON TIMBER FLOOR JOISTS:

TIMBER FLOOR = 0.50 kN/m? x SPAN OF FLOOR IN MTS.
=0.50 kN/m? x 0.4m

=0.20 kN/m

THEREFORE TOTAL DEAD LOAD ON TIMBER FLOOR JOISTS= 0.20kN/m

LIVE LOAD ON TIMBER FLOOR JOISTS

TIMBER FLOOR = 1.5 kN/m? x SPAN OF FLOOR IN MTS.
= 1.5 kN/m? x 0.4m

=0.60 kN/m

THEREFORE TOTAL LIVE LOAD ON TIMBER FLOOR JOISTS = 0.60 kN/m

LOAD CALCULATIONS FOR TIMBER FLOOR JOISTS:




Analysis for a simply-supported single-span timber beam to BS 5268

TEDDS calculation version 1.0.02
Span length & partial factors for loading

Span Factors for moments & forces Factors for deflection
(mm) Ytd ¥ Yw Ydd Ydi Yw
2450 1.00 1.00 1.00 1.00 1.00 1.00
Loading data (unfactored)
Ref. Category Type Load Position Load Position
kN/m mm kN/m mm
1 "Dead" UDL 0.2 0 - 2450
2 "Imposed” uUDL 0.6 0 - 2450
Analysis results - entire span
Ra Ry \ M Deflection: SEI
kN (fac) kN (fac) kN (fac) kNm (fac) | Sense kNm?® | Direction
1.0 ‘ 1.0 ‘ 1.0 ‘ 0.6 ‘ "Sagging" ‘ 0.38 ‘ "Down"
Unfactored support reactions
Support A Dead load -0.2 kN Live load -0.7 kN Wind load 0.0 kN
Support B Dead load -0.2 kN Live load -0.7 kN Wind load 0.0 kN
Beam Loads
0.6
0.
0.800 Load Envelope - Combination 1
0.0
mm | 2450 |
1 B
KNm Bending Moment - Combination 1

0.0

Pass

0.600

0.6
mm | 2450
A




kN
0.980

0.0

-0.980

mm |

Shear Force - Combination 1

2450

Member design checks for a simply-supported single-span timber beam to BS 5268

Timber member design BS 5268-2:2002

Summary of results

Section size

D =200 mm

B =50 mm

A= 10000 mm?

Section properties (x-x)

I = 33333333 mm*

Z = 333333 mm®

' = 57.7 mm

(y-y) |l =2083333 mm* Z,y = 83333 mm’ ry = 14.4 mm
Grade "c24" o6 = 7.90 N/ mm®
Check Stress Capacity Notes Result
Bending stress Om.a.para = I\g/ Zyx = Grm.adm para =7.84 Moment M = 0.6 KNm Pass
1.80 N/mm N/mm
Shear stress = 0.15 N/mm? Tadm = 0.71 N/mm? Shear V =1.0 kN Pass
Deflection §=11mm 14 mm Pass
8/Ls =0.00047 0.003 Pass
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LOAD CALCULATIONS FOR FLAT ROOF JOISTS:

SPAN OF JOISTS =3650mm

ASSUME FLAT ROOF = 50mm x 170mm

TIMBER GRADE =C24
JOISTS CENTERS =400mm
LOADING:

DEAD LOAD ON FLAT ROOF JOSITS:

FLAT ROOF  =0.81 kN/m? x SPAN OF ROOF IN MTS.
=0.81 kN/m? x 0.4m
= 0.32kN/m

THEREFORE TOTAL DEAD LOAD ON FLAT ROOF JOISTS= 0.32 kN/m

LIVE LOAD ON FLAT ROOF JOISTS:

PITCHED ROOF = 0.75 kN / m2 x SPAN OF ROOF IN MTS.
=(0.75 kN/m? x 0.4m
=0.30 kN/m

THEREFORE TOTAL LIVE LOAD ON FLAT ROOF JOISTS = 0.30 kN/m




LOAD CALCULATIONS FOR FLAT ROOF JOISTS:

Analysis for a simply-supported single-span timber beam to BS 5268

Span length & partial factors for loading

TEDDS calculation version 1.0.02

Span Factors for moments & forces Factors for deflection
(mm) Yfd Yii Yw Ydd Ydi Ydw
3650 1.00 1.00 1.00 1.00 1.00 1.00
Loading data (unfactored)
Ref. Category Type Load Position Load Position
kN/m mm kN/m mm
1 "Dead" uUDL 0.3 0 - 3650
2 "Imposed” uDL 0.3 0 - 3650
Analysis results - entire span
Ra Ro \ M Deflection: SEI
kN (fac) kN (fac) kN (fac) kNm (fac) | Sense kNm® | Direction
1.1 1.1 1.1 1.0 | "Sagging" 1.43 | "Down"
Unfactored support reactions
Support A Dead load -0.6 kN Live load -0.5 kN Wind load 0.0 kN
Support B Dead load -0.6 kN Live load -0.5 kN Wind load 0.0 kN
Beam Loads
0.3
0.
0.620 Load Envelope - Combination 1
0.0
mm | 3650 |
1 B
KNm Bending Moment - Combination 1

1.032 10
mm |




KN Shear Force - Combination 1

1.132 1

0.0 j=

-1.132
mm | 3650 |
A

Member design checks for a simply-supported single-span timber beam to BS 5268

Timber member design BS 5268-2:2002

Summary of results
Section size D =170 mm B =50 mm A= 8500 mm’
Section properties (x-X) | lx = 20470833 mm*  Z, = 240833 mm’ N = 49.1 mm
(y-y) |l =1770833 mm* Z,y = 70833 mm’ ry = 14.4 mm
Grade "c24" o6 = 7.90 N/ mm®
Check Stress Capacity Notes Result
Bending stress Om.a.para = I\g/ Zwx = Gm.admpara =7.98 Moment M = 1.0 kNm Pass
4.29 N/mm N/mm
Shear stress o= 0.20 N/mm? Tadm = 0.71 N/mm? Shear V =1.1 kN Pass
Deflection 8 =6.7 mm 14 mm Pass
8/Ls=0.00183 0.003 Pass
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LOAD CALCULATIONS FOR TIMBER RAFTERS:

SPAN OF RAFTERS = 3000mm
ASSUME RAFTERS = 50mm x 150mm
SLOPE = 30-45 DEGREES

TIMBER GRADE  =C24

JOISTS CENTERS  =400mm

LOADING:

DEAD LOAD ON TIMBER RAFTERS:

PITCHED ROOF = 1.26 kN/m? x SPAN OF ROOF IN MTS.
=1.26 kN/m? x 0.4m
=0.50 kN/m

THEREFORE TOTAL DEAD LOAD ON TIMBER RAFTERS = 0.50 kN/m

LIVE LOAD ON TIMBER RAFTERS:

PITCHED ROOF = 0.75 kN/m”> x SPAN OF ROOF IN MTS.
= (.75 kN/m? x 0.4m
= 0.30 kKN/m

THEREFORE TOTAL LIVE LOAD ON TIMBER RAFTERS = 0.30 kN/m




LOAD CALCULATIONS FOR TIMBER RAFTERS:

Analysis for a simply-supported single-span timber beam to BS 5268

Span length & partial factors for loading

TEDDS calculation version 1.0.02

Span Factors for moments & forces Factors for deflection
(mm) Ytd ¥ Yw Ydd Yei Yw
3000 1.00 1.00 1.00 1.00 1.00 1.00
Loading data (unfactored)
Ref. Category Type Load Position Load Position
kN/m mm kN/m mm
1 "Dead" uDL 0.5 0 - 3000
2 "Imposed"” uUDL 0.3 0 - 3000
Analysis results - entire span
Ra Ro \ M Deflection: SEI
kN (fac) kN (fac) kN (fac) kNm (fac) | Sense kNm® | Direction
1.2 1.2 1.2 0.9 | "Sagging" 0.84 | "Down"
Unfactored support reactions
Support A Dead load -0.7 kN Live load -0.4 kN Wind load 0.0 kN
Support B Dead load -0.7 kN

0.5

Live load -0.4 kN

Beam Loads

Wind load 0.0 kN

0.800

Load Envelope - Combination 1

0.0

mm |

3000

kNm

Bending Moment - Combination 1

0.900

mm |

3000




KN Shear Force - Combination 1

1.200 12

0.0 j=

-1.200
mm | 3000 |
A

Member design checks for a simply-supported single-span timber beam to BS 5268

Timber member design BS 5268-2:2002

Summary of results
Section size D =150 mm B =50 mm A= 7500 mm®
Section properties (x-X) | I« = 14062500 mm*  Z, = 187500 mm® N = 43.3 mm
(y-y) | ly=1562500 mm* Z,y = 62500 mm® ry = 14.4 mm
Grade "c24" o6 = 7.90 N/ mm®
Check Stress Capacity Notes Result
Bending stress Om.a.para = I\g/ Zwx = Gm.admpara =8.09 Moment M = 0.9 kNm Pass
4.80 N/mm N/mm
Shear stress o= 0.24 N/mm? Tadm = 0.71 N/mm? Shear V =1.2 kN Pass
Deflection 8 =5.8 mm 14 mm Pass
8/Ls=0.00192 0.003 Pass
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DESIGN OF MILD STEEL PLATE SPREADER:

1. SPREADER DESIGN FOR LOFT BEAM, LB1 & LB2 [WORST CASE]:

Maximum reaction from loft beam = 40.00 kN x 0.7 = 28.00kN [Unfactored]
As per Structural Renovation of Traditional Buildings (CIRIA-REPORT:1986)
The basic compressive stress = 0.42 N/mm? and Local bearing factor is 1.5

So the allowable compressive stress = 0.42 N/mm?* x 1.5 = 0.63N/mm”

Length of Spreader is (28.00 x 1000) / (0.63 x 100) = 445mm

Therefore provide S00mm Long x 100mm Wide x 25mm THICK
Mild Steel Plate As Spreader

2. SPREADER DESIGN FOR ROOF BEAM (RB) [WORST CASE]:

Maximum reaction from roof beam = 25.00 kN x 0.7 = 17.50 kN [Unfactored]
As per Structural Renovation of Traditional Buildings (CIRIA-REPORT:1986)
The basic compressive stress = 0.42 N/mm? and Local bearing factor is 1.5

So the allowable compressive stress = 0.42 N/mm?” x 1.5 = 0.63N/mm’

Length of Spreader is (17.50 x 1000) / (0.63 x 100) = 278mm

Therefore provide 300mm Long x 100mm Wide x 25mm THICK
Mild Steel Plate As Spreader




SAMPLE DRAWING

FLAT ROOF

L__ -

] ] | |

LOFT BEAM, LB3 FLOOR JOISTS
203 x 203 x 46UC =3 50x200mm C24
ON 500x100x25mm & GRADE TIMBERS
THICK MILD STEEL @400mm C/c
PLATE AS SPREADE
S Il e |
—STAIR TRIMMER 3
152 x 152 x 37 UC FLOOR JOISTS
4 50x20mm C24
2 GRADE TIMBERS
‘ 7 @400mm C/c
TAIR TRIMMER 2
2 x 50 x 200mm C24
GRADE TIMBERS
BOLTED TOGETHER STEEL POST
| 100x100x5mm SHS—I
| 1 |
| | | [ I_|
OOF BEAM LOFT BEAM, LB
152 x 152 x 37 UC 152 x 152 x 37UC
ON 300x100x25mm ON 500x100x25mm
THICK MILD STEEL THICK MILD STEEL
PLATE AS SPREADER PLATE AS SPREADER
[«
w)
L] 3
TAIR TRIMMER 1
2 x 50 x 200mm C24 FLOOR JOISTS
GRADE TIMBERS 50x200mm C24
BOLTED TOGETHER GRADE TIMBERS
| @400mm C/c
5850

LOFT BEAM, LB2—I
203 x 203 x 46UC

ON 500x100x25mm
THICK MILD STEEL
PLATE AS SPREADER

1000

N\—s

PROJECT SE19 3HX
DESCRIPTION  |PROPOSED LOFT FLOOR STRUCTURAL PLAN
SCALE NOT TO SCALE
DRAWINGS NO. [S01
DATE 24-12-2025
g1 RUC}
N ¢, DADA STRUCTURAL CONSULTANTS
N 7. Suite 613, 80a Ruskin Avenue, Welling DA16 3QQ
Tel: 07741025944
- o E-mail: info@dadastructuralconsultants.co.uk

Website:www.dadastructuralconsultants.co.uk




SAMPLE DRAWING

DOUBLED - UP DORMER

RAFTERS TO BE DOUBLED FLAT ROOF JOISTS HEADERS AROUND THE
UP AND BOLTED TOGETHER 50x170mm C24 GRADE PERIMETER
AROUND VELUX WINDOW— TIMBERS@400mm C/c F
VELUX WINDOW
PROPOSED ROOF LIGHT WILL NOT ROOF BEAM SW WALL—
PROJECT HIGHER THAN 150MM 152 x 152 x 37UC PLATE
FROM EXISTING ROOF SLOPE ON 300x100x25mm
THICK MILD STEEL 4—50x100mm C24
PLATE AS SPREADER 12mm STUDS @400mm
RAFTERS PLASTERBOARD— C/c WITH 12mm
50x150mm C24 GRADE WITH 3mm SKIM THICKPLYWOOD
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SAMPLE DRAWING

ROOF BEAM TO STEEL POST TO LOFT BEAM CONNECTION

ROOF BEAM
152 x 152 x 37UC

4NOS M12 8.8
LOCATING BOLTS
AT 70mm CENTERS

MILD STEEL PLATE
(250x150x12 mm THICK)
WELDED TO STEEL
POST WITH 5mm
CONTINUOUS FILLET
WELD ALL AROUND

=

STEEL POST
100x100x5mm SHS

4NOS M12 8.8
LOCATING BOLTS
AT 70mm CENTERS

LOFT BEAM, LB
152 x 152 x 370C

LOFT BEAM, LB1 TO STAIR TRIMMER 3 CONNECTION DETAILS

LOFT BEAM, LB1
152 x 152 x 37 UC

I 2NOS CLEATS

2 Nos 20mm DIA—————— =

GR.8.8 BOLTS PER I gga?gé %HEEL

LEG OF CLEAT I ROLLED
STAIR TRIMMER 3

152 x 152 x 37 UC

STAIR TRIMMER 3 TO LOFT BEAM, LB2 & LB3 CONNECTION DETAILS

STAIR TRIMMER3
152 x 152 x 37 UC

2 Nos 20mm DIA————
GR.8.8 BOLTS PER
LEG OF CLEAT

2NOS CLEATS
150 x 90 x10mm
ROLLED STEEL
ANGLES

LOFT BEAM
(LB2 & LB3)
203 x 203 x 46 UC
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